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To the editor:

Neuromuscular blocking drugs (NMBDs) are administered to facilitate surgical exposure and controlled ventilation. However, their use is associated with several complications, especially in the pediatric age group. Arnot‐Smith and Smith analysed complications related to the use of NMBDs in anesthesia.[1](#ped412107-bib-0001){ref-type="ref"} Of 200 000 patient safety incidents reported from 2006--2008, 17 179 (8.8%) were classed as 'anesthetic', while 231 (0.1%) were attributed to the use/reversal of NMBDs[1](#ped412107-bib-0001){ref-type="ref"}; of these 231 incidents related to the use/reversal of NMBDs, extravasation only occurred in four cases (1.7%).[1](#ped412107-bib-0001){ref-type="ref"} Extravasation is defined as the accidental injection/leakage of fluid into perivascular tissues, which reportedly occurs in 10%--30% of patients receiving intravenous infusions.[2](#ped412107-bib-0002){ref-type="ref"}

The patients most likely to experience extravasation are neonates and infants, and those with obesity, thrombosed veins, or peripheral tissue oedema. When drug boluses are administered, the pressure exerted on the syringe depends upon the length and diameter of the cannula, the syringe size, and the drug viscosity in accordance with the Hagen‐ Poiseuille equation.[2](#ped412107-bib-0002){ref-type="ref"} The use of small cannulas in children necessitates the use of relatively greater force, increasing the risk of extravasation. Furthermore, children usually receive intravenous drugs after anesthetic induction, and thus cannot report the occurrence of pain during intravenous injection.

The extravasation of certain drugs may damage the surrounding tissues, while the extravasation of other drugs may not be locally damaging but may have pharmacological ef fects. For example, a 2‐year‐old child weighing 11 kg who was scheduled for laparotomy was administered 1 mg of vecuronium intravenously. There was no clinical effect after 3 minutes, and so another 1 mg was given. As there was still no drug effect, extravasation was suspected. On careful examination, swelling was noticed around the cannula tip, and there was no flashback of blood. Another intravenous access w as secured, and the anesthesia was deepened with sevoflurane. No further vecuronium was given, and surgery was completed in 90 minutes. At this time, train‐of‐four stimulation of the ulnar nerve produced no palpable twitch. The third twitch on train‐of‐four stimulation returned at 4.5 h after anesthetic induction. Similarly, Tarmey et al reported prolonged neuromuscular block (NMB) lasting approximately 4 h following the accidental injection of vecuronium subcutaneously.[3](#ped412107-bib-0003){ref-type="ref"} The extravasated muscle relaxant serves as a "depot" preparation. Neonates and infants are more sensitive to nondepolarizing NMBDs,[4](#ped412107-bib-0004){ref-type="ref"} and this increased sensitivity is counterbalanced by the increased volume of distribution, so that the dose does not vary substantially with age. Although vecuronium behaves as a long‐acting NMBD in neonates and infants, its cardiovascular stability and lack of histamine release have made its use fairly common.[4](#ped412107-bib-0004){ref-type="ref"} Residual NMB has greater consequences in smaller children due to their lower respiratory reserve and greater oxygen consumption; thus, it is imperative to ensure full recovery of muscle power. Standard tests such as sustained head lift, hand‐grip strength, and leg lift are not possible in children, and neuromuscular monitoring is not routinely used. Furthermore, the use of neostigmine is associated with postoperative nausea, vomiting, increased salivation, and bradycardia; the dose of neostigmine should be limited to 0.06 to 0.08 mg/kg, as additional doses produce no further reversal of NMB.[5](#ped412107-bib-0005){ref-type="ref"}

In conclusion, care should be taken when administering NMBDs to small children, as even minor extravasation may delay the recovery of full muscle power. Careful observation during the injection of drugs may enable the early detection of extravasation. Although the absence of a flashback of blood from a cannula implies that the cannula is not located in the vessel lumen, a flashback may not always be seen with smaller cannulas. Accidental subcutaneous placement of an intravenous catheter should be suspected when there is greater than normal resistance to injection, or very slow or no dripping via gravity infusion.[2](#ped412107-bib-0002){ref-type="ref"}
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